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[57] ABSTRACT

A venting closure assembly extending across an access
opening on the top part of a milk tank, There is a vent-
ing closure member having perimeter flange members
which fit against a support ring of the milk tank to form
one or more circumferential venting channels. A cover
having a vent opening fits over the closure member and
engages the peripheral portions thereof to form a cir-
cumferential seal against the support ring. The venting
channel or channels connect to circumferentially
spaced openings on the flanges to provide venting from
inside the tank to the area outside the tank, while pre-
venting both spilling of the mllk and contamination

- from outside sources.

22 Claims, 8 Drawing Figures




4,081,107

Sheet 1 of 3

- March 28, 1978

U.S. Patent

RIT PP

LA

\,H\x\x S 0
LSS S S
VLI Lr Y IIe

s S L s
.\\K.\RM 7, 7S

S S,

7
7
“

QN

</

Ol

___._w PTEIII S
A A /A A,
NI A AL /A A,
/2 S S
AN A YA
| L A
e
/e, x\\h\x‘,ﬁ 7% xw\\a\\w.\uﬁw
_ _
o I
—
|
‘_ ON
| ‘
]
18V HOlIYd

18V HOIYd

| ) Vi

Z “OId



U.S. Patent =~ March 28, 1978  Sheet 2 of 3 4,081,107

FIG. o

58 70 7668

79) [ 42
oty T2

Wl v S s, ¥ A -:-raﬂf#""’ - 'T '-'."' .‘ )
> .ﬁ‘fﬁ"‘i Q‘“\\\\\\\\\\\\\\\\\\\\m\\\\\\\\m\\\\\\\\\\\\\Qh\Q\%Eﬁ‘5’5” A 50
Mo N . . 1 s .
il 103 NHITTTT T 14 40 44 - § T 50
[ P — - AN B RN NAY

—TS %Y
|

R

46 _ 36

/
''''''''''''' N i!

4,




U.S. Patent March 28, 1978 Sheet3of3 4,081,107

FIG. 6




4,081,107

1

VENTING CLOSURE ASSEMBLY FOR MILK
TANK OR THE LIKE

' BACKGROUND OF THE INVENTION

A. Field of the Invention
The present invention relates to a vented closure

assembly for a containing structure, such as a milk tank.

B. Brief Description of the Prior Art
" In the dairy industry, milk is commonly transported
from dairy farms to a central processing center by
means of tank trucks and trailers. The milk-containing
tank itself is generally made of stainless steel and 1s
commonly of a double-walled construction with insula-
tion between the inner and outer stainless steel walls, so
that the contained milk can be kept at an adequately low
temperature while being transported.
Because of the sanitation requirements of the dairy
industry, the interior of the milk tank must be thor-
oughly washed at regular intervals. Also, it is necessary

to provide the tank with an access opening, commonly

called a “manhole,” to permit an inspector to actually
enter the interior of the tank. Obviously, while milk 1s
being transported, this access opening must be properly
covered both to prevent milk from being spilled out the
opening, and also to prevent outside contaminants from
being mixed with the milk. There is a further require-
ment that the interior of the tank be vented to the out-
side atmosphere, since with an airtight tank even small
temperature variations in the milk would cause unde-
- sired pressure differentials between the area inside the
tank and the surrounding atmosphere.

A quite common means of providing the venting in a
milk tank is to provide a venting member in an interior
metal cover which normally closes the access opening
of the tank. This venting member generally comprises a
cylindrical tube mounted to the center of the cover and
extending downwardly toward the interior of the tank.
The interior of the tube is provided with a set of verti-
cally spaced, staggered baffles which overlap suffi-
ciently to define a circuitous passageway from the inte-
rior to the exterior of the tank. An annular gasket mem-
ber made of a flexible material is usually placed between
the perimeter portion of the cover and the support ring
which defines the tank access opening, to provide a
perimeter seal. Also, an exterior dust cover is positioned
over the interior cover. The sanitation standards of the
dairy industry require that all components which possi-
bly come into contact with the milk be thoroughly
cleaned at regular intervals.

While the prior art closure assemblies have been able
to perform the closing and venting functions for a milk
tank in a manner to meet the standards of the dairy
industry, there is a continuing need for improvement,
with regard to such things as simplicity of structure,
ease and reliability of operation, capability of being
thoroughly cleaned, and low cost of initial fabrication,
as well as low cost in operation and maintenance. It is an
object of the present invention to provide an improved
closure assembly for a milk tank or the like, which
incorporates a desired balance of advantageous fea-
tures, with regard to the factors indicated above.

SUMMARY OF THE INVENTION

In the closure assembly of the present invention,
there is a support ring mounted to a containing struc-
ture, such as a milk tank, which support ring has a pe-
rimeter wall defining an access opening leading into the

10

15

20

25

30

35

45

50

33

65

2

interior of the containing structure. There is a venting
closure member extending across the opening, this clo-
sure member having a central area and a perimeter area
adjacent a perimeter wall of the ring member. This
closure member is shaped to define:

a. at least one perimeter venting channel extending at
least a substantial distance along the perimeter area of

the closure member,

b. at least one first interior vent opening leading from
an interior area of the containing structure to said vent-
ing channel at a first perimeter location, and

c. at least one second exterior vent opening leading
from the venting channel to an area exterior of the
containing area, said second vent opening being at a
second perimeter location spaced a substantial perime-
ter distance from said first location adequate to impede
passage of milk through the interior vent opening and
out the second opening. .

‘A vented dust cover member fits over the venting
closure member and has an outside vent opening com-
municating with the exterior opening of the venting
closure member. This outside vent opening is conve-
niently provided at one edge of the cover in the form of
a laterally directed enclosure which defines a lateral
opening having a filter therein which permits the pas-
sage of air either into or from the interior of the tank.

In a first embodiment, the venting closure member
has a pair of upper and lower laterally extending perim-
eter flanges which define therebetween the perimeter
venting channel. The upper flange extends over the
upper edge of the support ring to provide an overlap-
ping seal portion, and the cover presses this overlapping
seal portion of the upper flange against the upper edge
of the support ring to form a peripheral seal around the
support ring of the closure assembly. The lower flange

extends laterally in a radially outward direction to press
against the perimeter side wall of the support ring in
sealing relationship therewith. o
There is a first interior vent opening formed as a
cut-out in the lower flange of the venting closure mem-
ber at a first perimeter location. A second exterior vent
opening is formed in the upper flange at a perimeter
location spaced a substantial perimeter distance from
the location of the first venting opening, which in this
embodiment is approximately 180° from the location of
the first vent opening. For structural reasons this sec-
ond vent opening is formed as a pair of closely adjacent
cut-outs. Thus, the vent passage from the interior of the
tank is through the first interior vent opening, along the
peripheral channel extending around the closure mem-
ber, thence through the second exterior vent opening,
and then through the vent opening in the cover. In the
event that any of the contained liquid in the tank (e.g.,
milk) splashes upwardly through the first interior vent
opening into the peripheral venting channel, the liquid
quite readily flows back through the first vent opening
into the tank interior. . . |
Desirably, the cross-sectional area of each of the first
and second vent openings, the venting channel, and the
vent opening of the cover is sufficiently large to create
very little resistance to the inflow of air at a rate equal
to the rate at which milk is normally pumped from a
milk tank through a separate discharge opening in the

tank. Generally, the milk is pumped through a 3-inch
diameter hose at a rate of 250 to 325 gallons per minute.

It has been found that if the total cross-sectional area of
the vent passages, of the interior opening or openings
and of the exterior opening or openings is each equal to



3 |
about 4 square inches, there is adequate inflow of air to
substantially balance the outflow of liquid in a manner

that no pressure differential of any significance is devel-
oped between the inside and outside of the tank. The

advantage of this 1s that it is not necessary to remove the
closure member and the cover to pump the milk from

the tank. The cross-sectional area of the vent opening in

the cover must be made several times larger than each
of the other openings to allow for the impedance of air
flow due to the filter material in the opening.

In a second embodiment, the closure member has two

interior vent openings spaced 180° from each other so as
to be on opposite sides of the closure member. There are
also two exterior vent openings in the closure member
positioned 180° apart from each other, and offset 90°
with respect to the two interior vent openings. Thus,
the perimeter venting channel defined by the cover
member actually provides four venting passageways,
two of which lead from one interior vent opening to the
two exterior vent openings, with the other two leading
from the other interior vent opemng to the two exterior

~ vent openings.
In a third embodiment, in addition to the upper and

lower flanges, there is an intermediate flange which

forms with the other two flanges upper and lower pe-
rimeter venting channels extending around the periph-
ery of the closure member. The bottom flange has two
diametrically opposed interior vent openings. The inter-

mediate flange likewise has two diametrically opposed

intermediate vent openings offset 90° with respect to
the interior vent openings. Finally, the upper flange has
- two diametrically opposed exterior vent openings offset

90° with respect to the intermediate vent openings and

vertically aligned with the two interior vent openings.
Thus, the vent passages extend from the two interior

openings, along the lower venting channel to the inter-

mediate openings, thence along the upper venting chan-

nels to the exterior vent openings. _
Other features of the present invention will become

apparent from the following detailed descnptlen of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS |

FIG. 1 is a perspective view of a typical milk tank

having a prior art closure assembly;
FIG. 2 1s a cross-sectional view taken along line 22

of FIG. 1 and further illustrating the prior art closure

assembly shown in FIG. 1;
FIG. 3 1s a perspective view of a closure assembly of

the present invention, with a portion of the top cover of
the closure assembly being cut away for purposes of

illustration;
FIG. 4 1s a bottom plan view of the venting closure

member of the closure assembly of the present inven-
tion;
- FIG. § is a transverse sectional view taken along line
5—S5 of FIG. 3; '

F1G. 6 is a perspective view of a closure member of
a second embodiment of the present invention; FIG. 7 is
a perspective view, similar to FIG. 3, of the closure
assembly of the present invention with the vented dust
cover being shown in its entirety; and

FIG. 8 is a perspective view of a closure member of
yet a third embodiment of the present invention.
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DESCRIPT ION OF THE PREF ERRED
EMBODIMENT

'As indicated earher herin the closure assembly of the
present invention is partleularly adapted for use with

milk tank trucks or trailers. It is believed that a better

appreciation of the novel features of the present inven-

tion will be obtained by first reviewing the general type
of prior art closure apparatus now commonly in use,
and then describing the present invention.- A typical
prior art apparatus is shown in FIGS. 1 and 2 and is

labeled as “Prior Art.”.

With reference to FIG. 1, there is shown in broken
lines the top part of a milk tank 10 which is used to
transport milk either as part of a tank truck or a tank
trailer. On the top side of the tank 10, there is mounted
a flat deckplate 12, with a centrally positioned support
ring 14 defining an access opening 16 through whicha
person is able to descend into the interior of the tank 10
to inspect the tank, clean the tank or perform mainte-.
nance. |

‘The pI‘lOI’ art closure. assembly shown in F IGS 1 and
2 comprises an outside dust cover 18 which is hinge
mounted at 20 to the deckplate 12. This dust cover has
suitable vent openings such as those shown at 22 in the
sidewall of the cover. There are several clamping mem-
bers 24 by which the dust cover 18 is securely engaged
In a manner to press the dust cover 18 downwardly over
the support ring 14. There is a second inner cover mem-
ber 23, also hinge mounted at 20, which fits under the
outside cover 18.

An annular gasket 26 is prowded between the support_
ring 14 and the periphery of the inner cover 25 to pro-
vide a circumferential seal between the inner cover 25
and the support ring 14. Mounted to the center -of the

inner cover 25 and extending downwardly therefromis =~

a venting member 28. This member 28 comprises a
vertical cylindrical tube 30 in which are mounted a
plurality of horizontally extending baffles 32, braced by
a center rod 33. These baffles 32 are vertically spaced

“one from another and are positioned in staggered, over-

lapping relationship so as to define within the tube 30 a
circuitous venting passageway (indicated by the arrows
34) along the length of the tube 30. |

While the prior art assembly descrlbed above has
functioned as a closure assembly in a manner to meet
the standards of the dairy industry, there is still a con-
tinuing need for improvement, with regard to such
things as cost of initial fabrication, ease of cleaning the
components, and ease and reliability of operation.

To proceed to a description of the present invention,
a first embodiment of the closure assembly of the pres-

- ent invention is disclosed in FIGS. 3, 4, and 5. For
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purposes of illustration, FIG. 3 shows the entire assem-
bly with a portion of the outer cover broken away, and

FIG. 7 shows this assembly in full. It will be noted that

the configuration of the deckplate 12 and the support
ring 14 are essentially the same as in the prior art struc-
ture described with reference to FIGS. 1 and 2, and
these components are given the same numerical desig-
nations in FIGS. 3, 4 and §. In the present invention, the
two main components which cooperate with the sup-
port ring 14 to provide the closure assembly of the
present invention are a venting closure member 36 and
an outside cover 38. =

The construction and functional features of the vent-
ing closure member 36 are particularly critical in the
present invention, and these will be described in some
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detail herein. This member 36 comprises a main plate or
closure portion 40 which has a circular planar configu-
ration and extends substantially across the entire access
opening 16. In the preferred form, the member 36 is
molded as an integral piece from a moderately com-
pressible or yielding material, such as silicone rubber.
The plate portion 40 of the venting closure member
36 is “crowned” (i.e., sloped moderately upwardly) at
~ its center portion so that when it is installed, the ten-
dency for this middle portion to sag moderately is com-
pensated by this crowned configuration so that the

upper surface of the plate 40 is nearly level, or possibly
raised quite moderately with respect to the peripheral
portions of the venting closure member 36. This plate
portion 40 should be made sufficiently I'lgld to avoid
undesired vibrations due to pressure pulses in the tank.

At the perimeter of the closure member 36, there is a
first upper peripheral flange 42 which is co-planar with
the plate portion 40 and extends radially outwardly
therefrom at a distance sufficient so that in its installed
position it moderately- overlaps the support ring 14.
There is a depending, cylindrically shaped web member
44 extending downwardly from the perimeter of the
- plate portion 40. This web member 44 is spaced a short
distance inwardly (e.g., 1 inch) from the wall defining
the access opening 16. Extending radially outwardly
from the lower edge of the web member 44 is a second
lower flange 46 spaced a moderate distance (e.g., 2
inches) below the upper flange 42. The diameter of the
outer circumferential edge of the second lower flange
46 is just shghtly greater than the inside diameter of the

access opening 16.
“The venting closure member 36 can be seen in its

assembled position more clearly in FIG. 5. The upper
“intertor edge of the support ring 14 is formed as a
rounded lip or ridge 50 which protrudes moderately
above the upper main planar surface of the ring 14.

From an examination of FIG. 5, it will be noted that the
outer edge of the second lower flange 46 of the venting
closure member 36 presses moderately against the inner
face of the inside perimeter wall 48 of the ring 14. The
upper flange 42 extends moderately beyond the lip 50 of
the ring 14, as at 52. The upper and lower flanges 42 and
46 cooperate with the web member 44 to define a cir-
cumferential channel 54 which reaches around the en-

tire circumference of the venting closure member 36.
At a first location on the circumference of the mem-

~ ber 36, the lower flange 46 is cut out to form a lower
interior vent opening 56 leading from the tank interior
to the channel 54. At a second circumference location
on the member 36 spaced diametrically opposite from
the vent opening 56 is a second exterior vent opening
which is formed as cut-outs in the upper flange 42. In
the particular configuration shown herein, this vent
opening 58 is shown as two separate openings 58a and
58b positioned closely adjacent one another.

The cover 38 has a main closure portion 60 of a circu-
lar, generally planar configuration and a perimeter por-
tion 62 in the form of an annular horizontal flange posi-

tioned approxlmately an inch or two below the plane of 60

the closure portion 60. The extreme outer edge of the
perimeter flange 62 is formed as a downturned lip 64.
The cover 38 is hinge mounted at 66, and in its closed
position, the peripheral flange 62 of the cover 38 presses
the upper flange 42 of the venting closure member 36
against the lip 50 of the ring 14 so as to make a seal.
‘When the cover 38 is swung upwardly to its open posi-
tion, the venting closure member 36 can easily be re-
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6

moved from its installed position where .it extends
across the access opening 16. L

At a location opposite the hinge mountmg 66, the
cover 38 1s provided with a laterally extending vent
member 68. This vent member 68 is provided quite
conveniently by modifying a rectangular portion of the
cover 38 to form it as a boxlike member 70 which de-
fines a lateral vent opening 72. This boxlike member 70
comprises a top wall 74 and two trapezoidal shaped side
walls 76. A planar piece of filter material 78 extends
entirely across the vent opening 72 to prevent dust or
other foreign objects from passing into the vent opening
72. The radially inward end of the filter material 78 is
positioned in a slot 80 defined by an inturned lip 82 at
the radially inward end of the boxlike member 70. The
inner end of the filter 78 is held in the slot 80 by means
of one or more rubber buttons 84, each of which has a
retaining finger 86. The radially outward end of the
filter material 78 1s held in place by being pressed be-
tween a cross bar 79 on the box member 70 and the
flange 42 of the venting closure member 36. ?

To describe the operation of the present invention, in
its closed position, the venting closure member 36 ex-
tends across the manhole opening 16 so that its upper
flange 42 extends over the upper lip 30 of the ring 14,
with the lower flange 46 pressing against the sidewall 48
of the ring 16. The cover 38 is held in its closed position
by a plurality of circumferentially spaced retaining
members 88 which are or may be of conventional de-
sign. As shown herein each retaining member 88 com-
prises an upstanding bolt member 90 mounted to the
ring 14 and having thereon a nut member 92 which can

be screwed down to press a retaining finger 94 down-
wardly against the lateral flange 62 of the cover 38.

In its closed position, the flange 42 of the venting
closure member 36 provides a tight seal between the
cover member 38 and the ring 14. A venting passage is
provided from the interior of the tank to the surround-
ing atmosphere, this passage beginning at the lower
flange opening 56, then through the channel section 54
in the form of two arcuate passageway sections 96 and
98 formed on opposite sides of the closure member 36,
then through the upper openings 58z and 585 into an
upper chamber 100 located between the cover 38 and
the plate portion 40 of the venting closure member 36,

and finally through the passageway 72 defined by the
cover vent 68.

After the milk tank has been filled with milk and 1s
traveling along a road, the movement of the tank will
often cause the milk to splash against the closure assem-
bly. The milk which does move upwardly through the
lower opening 56 will tend to move partially around the
passageways 96 and 98 and then flow by gravity back
through the opening §6. To enhance this flow-back
characteristic, the lower flange 46 can be tapered along
its length in such a manner that its upper surface 103 is
highest at the point diametrically opposite the opening
56, with this surface 103 sloping gradually downward
toward the opening 56. The openings 58z and 58b are
each provided with a rather small upwardly protruding

lip 104, so that any small amount of milk or liquid which

may splash upwardly through these holes 582 and 585
would not immediately run back in the hole.

With regard to possible temperature variations of the
milk in the tank, as indicated earlier herein, 1n the event
that the temperature of the milk raises even slightly, the
air above the milk will likewise increase in temperature
and thus increase in volume. This air is easily able to
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pass out the vent passageway and into the atmosphere

through the passageway 76. On the other hand, the

4,081,107

filter 78 prevents the passage of foreign objects back

through the venting passageway, thus preventing p0551- |

ble contamination of the milk in the tank. |
When the milk tank has reached its destlnatlon,

indicated earlier herein, this emptying of the tank is
usually accomplished by pumping the milk through a

8

The main difference in this second embodiment from

,the first embodiment is that the lower opening corre-

sponding to the opening 56 of the first embodiment is
made as two dlametrlcally 0pposed openings 56a and
56b. Also, the upper set of openings 58a and 58b are

‘now made as two diametrically opposed openings S8¢
‘and 584, Since there are two lower openings 56a and

- 56b, to obtain the proper flow area for the i 1ncom1ng air

three inch line at a rate of about 250 to 325 gallons per

minute, with the tank being provided with a lower
outlet valve to accomplish this unloading. So that this
unloading can be accomplished without the necessuy of

someone going to the top of the milk tank and opening

the closure assembly, the various cross-sectional areas
along the length of the venting passageway are made
sufficiently large so that outside air can flow into the

10

during unloading of the milk tank, each opening 56a and -

565 can be one-half the cross-sectional area of the open-
ing 56 of the first embodiment. Likewise, the two upper

 openings 58¢ and 584 can be made the same cross-sec-

15

tank through the vent passage at the same rate as milk is

being dlscharged with very little pressure drop of the
inflowing air. It has been found that if the total cross-

sectional area of the opening 56 and also of the com-
‘bined openings 58a and 58b are each made 4 inches, and

20

if the cross-sectional area of the passageways 96 and 98

are each made 2 inches, the air can flow into the tank
without any pressure drop of any mgmﬁcance in the

inflowing air.

Since there is a filter 78 in the exterior vent opening
72, the cross-sectional area of this area must be made
somewhat larger, (e.g., in the order of 10 to 14 inches).
With the filter material 78 being positioned in the open-
‘ing 72 at an angled position, the exposed surface area of
the filter 78 and the total cross-sectional area of the
filter 78 transverse to the flow of air therethrough is
several times larger than the total cross-sectional area of
the vent passage 72. Thus, the filter 78 does not cause
any substantial pressure drop of the air passing there-
through.

When it is desired to inspect the interior of the mllk
tank, it 1s quite sunple matter to loosen the clamping
members 88 and swing the cover 38 upwardly and

down against the upper surface of the tank. The venting

closure member 36 can then quite easily be lifted from
the hole 16 and laid on top of the cover 38. When the
closure member 36 is replaced on the ring 14, the lower
flange 46 centers the closure member 36 in the 0pemng
16, with a vertical loading rib 102 being provided in the

tional area as the openmgs 584 and 58b of the first em-

bodlment |
It will be noted that the openmgs 58¢ and 584 are

offset 90° with respect to the openings 56a and 56b.

‘Thus, the peripheral channel area 54 actually provides
four ventlng passageways, tWo leading from the lower

opening $6a in Opposuely directed 90° arcs, and two

leading from the opening 56b in two oppositely directed - |

90° arcs. To obtain the overall cross-sectional flow area
for adequate air flow during emptying of the tank, it is
only necessary that these passageways in the channel

54’ each have a cross-sectional area of 1. square inch.

25
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area of the lower flange opening 56 to serve thls same

function. |
" The second embodiment of the present invention is

shown in FIG. 6. Components of the second embodi-
ment which are similar to correspondlng components of
the first embodiment will be given like numerica} desig-
nations, with a prime (') designation identifying those
components of the second embodiment. In this second
embodiment, there is a cover member which is substan-
tially identical to the cover 38 of the first embodiment.

This cover is not shown in FIG. 6, since the significant
features of the second embodiment can readily be un-
derstood simply by the showing in FIG. 6 of a perspec-
tive view of the venting closure member 36".

In this second embodiment, the venting closure mem-
ber 36’ has the same overall configuration of the venting
closure member 36 of the first embodiment. There is a
center plate section 40, an upper penpheral ﬂange 42,
and a lower flange 46'. Although it is not shown in the
drawmg because of the angle of the perspective view, it
is understood that the two flanges 42’ and 46’ are inter-
connected by a vertical web sumlar to the web 44 of the

first embodiment.

Accordingly, the two flanges 42’ and 46’ need only be :
spaced 1 inch vertically from one another, with the -
width of the channel §4' being 1 inch.

The mode of operation of this second embodiment is '

readily apparent from the foregoing descrlptlon of the
operatlon of the first embodiment, so it will not be de-
scribed in detail with respect to this second embodlment '
shown in FIG. 6.

The third embodlment of the mventlon is shown 1n | -
FIG. 8. In describing this third embodiment, compo-

nents which are similar to corresponding components in
either the first or second embodiment will be given like

numerical designations, with a double prime (") desig-

nation distinguishing those of the third embodiment.
As in the first two embodiments, the venting closure
member 36" has a central plate portion 40", an upper
peripheral flange 42" and a lower peripheral flange 46".
In addition, there is a laterally extending intermediate

flange 110 positioned midway between the upper and

lower flanges 42" and 46". This divides the space be- -
tween the two flanges 42" and 46" into upper and lower
channels 54a and 54b. As in the second embodiment,

 there is formed in the lower flange 46" two diametri-

50
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cally opposed lower vent openings 562" and 565". Also,
the upper flange 42" is formed with two sets of upper

openings diametrically opposed from one another, each
of these sets being 58¢” and 58b”. The intermediate
ﬂange 110 is formed with diametrically opposed open-
ings 112 and 114, similar in sizing and configuratlon to
the two openings 564"’ and 565”. The epemngs 112 and

114 are offset 90° with respect to the 0pen1ngs 56a’” and

56b". Likewise, the two sets of openlngs 58a" and 586"
- are offset 90° with respect to the openings 112°and 114,

so that actually the two sets of 584"’ and 58b" are verti-
cally aligned with the lower openings 562’ and 565",

‘but separated therefrom by the intermediate flange 110.

From an examination of FIG. 8, it is quite evident |

that the ventmg passageway proceeds from the two

lower openings 56a’ and 565" in four 90° arcuate paths
along the lower channel 545 to the intermediate open-
ings 112 and 114, thence in four 90° arcuate paths to the

 upper openings sets 584" and 585”. The path from the

upper openings 58z’ and 580" is then to the exterior

vent opening in the cover member in 2 manner similar



4,081,107

9

to the first embodiment. In the event that milk does
splash upwardly through the openings 56a” and 565",
before the milk could pass entirely through the closure
member 36" it would have to travel a 90° path through

the lower channel 545, thence upwardly through one of 5

the openings 112 or 114, and then through a second 90°
arcuate path through the upper channel 544, and only
then could pass through one of the openings 584" or
58b". 1t has been found in actual use that with this ar-
rangement, substantially no milk is able to pass through
the closure member 36" of this third embodiment. On
the other hand, this closure member 36" provides quite
adequate venting, and it permits the milk to be unloaded
from the tank at a relatively rapid rate without causing
any pressure drop of the air flowing back into the tank.

As indicated previously, FIG. 7 is an outside perspec-
tive view of the assembly in its closed position. Since
the exterior cover 38 is the same for all three embodi-

10

15

ments, FIG. 7 1s intended to be representative of all

three embodiments.
What 1s claimed is:
1. A closure assembly for a containing structure such

as a milk tank, said containing structure defining a con-

taining chamber to contain a liquid such as milk, the
containing structure having an opening defined by a
perimeter wall of a ring structure, said closure assembly
comprising:

a. a venting closure member extending across said
opening and having a central area and a perimeter
area, said closure member being shaped to define:
1. a perimeter venting channel extending a substan-
. tial distance along the perimeter area of the clo-

sure member, |

2. a first interior vent opening leading from said
containing chamber to said venting channel at a
first perimeter location,

3. a second exterior vent opening leading from the
venting channel to an area exterior of said con-
taining chamber, said second vent opening being
at a second perimeter location spaced a substan-
tial perimeter distance from said first location.

b. a vented cover member fitting over said venting
closure member and having an outside vent open-
ing communicating with said exterior vent opening
of the venting closure member,

whereby the opening of the containing structure can be
closed in a manner to contain said liquid securely with-
out undue risk of contamination from outside sources,
while providing a vent passage from the containing
chamber to a location outside the closure assembly.

2. The assembly as recited in claim 1, said venting
closure member further comprising a circumferential
flange made of a yielding material and fitting over the
perimeter wall of the ring structure, with said vented
cover member engaging said flange so as to form a
circumferential seal around said closure assembly.

3. The assembly as recited in claim 2, wherein said
circumferential flange extends over a circumferential lip
of said ring structure, and a perimeter portion of said
vented cover member presses- said flange against said
circumferential lip to form said seal.

4. The assembly as recited in claim 1, wherein said
venting closure member comprises upper and lower
laterally extending circumferential flanges which en-
gage said ring structure to form therewith said perime-
ter venting channel.

5. The assembly as recited in claim 4, wherein said
first interior vent opening is formed in said lower
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flange, and said second exterior vent opening is formed
in said upper flange at a location spaced a substantial
perimeter distance from the first interior vent opening.
6. The assembly as recited in claim 4, wherein said
first vent opening is provided in the form of two oppo-
sitely positioned cut-outs in said lower flange, and said
second exterior vent openings is formed as two oppo-
sitely positioned cut-outs in said upper flange, offset
with respect to the two lower cut-outs forming the first
interior vent opening. " '
7. The assembly as recited in claim 1, wherein said

venting closure member is provided with upper, inter-
mediate and lower laterally extending circumferential

~flanges which engage said ring structure to form there-

with upper and lower perimeter venting channel sec-
tions, each of said flanges having a venting opening
therein, with said openings being offset circumferen-
tially with respect to one another so as to form a venting
passageway through an opening in the lower flange,
thence along said lower channel section through the
opening in the intermediate flange, thence along said
upper channel section to the opening in the upper
flange. - | |

8. The assembly as recited in claim 1, wherein said

venting closure member is provided with upper, inter-
mediate and lower laterally extending circumferential
flanges which engage said ring structure to form there-
with upper and lower sections of said perimeter venting
channel, said lower flange having oppositely positioned
venting openings therein, said intermediate flange hav-
ing oppositely positioned venting openings therein
which are offset with respect to the openings in the
lower flange, and said upper flange having oppositely
positioned venting openings offset with respect to the
openings in the intermediate flange. |

9. A closure assembly for a containing structure, such

as a milk tank, defining a containing chamber to contain
a liquid, such as milk, said containing structure having
an opening defined by a perimeter wall of a ring struc-
ture surrounding said opening, said closure assembly
comprising:

a. a vented cover member fitting over said opening,
said vented cover member having a main cover
portion and a perimeter portion fitting over the
ring structure of the containing structure,

b. a venting closure member fitting over said contain-
ing opening at a location below said vented cover
member, said venting closure member comprising:
1. a main plate portion extending across said con-

taining structure opening, )
2. a first upper perimeter flange extending laterally
over sald ring structure to form a seal between

the perimeter portion of the vented cover mem- . -

ber and said ring structure,

3. at least one lower perimeter flange extending
laterally to engage the perimeter wall of the ring
structure and form with the upper flange and the
perimeter wall a circumferential venting chan-
nel,

4. said venting closure member being provided
with a first interior opening leading from the

interior of said containing structure into said
venting channel, and a second exterior opening
leading from said venting channel to an area
between said vented cover member and said
venting closure member, said interior and exte-
rior openings being spaced circumferentially
with respect to one another,
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whereby the opening of the containing structure can be
closed in 2 manner to contain said liquid securely with-
out undue risk of contamination from an outside source,
and there is also provided a venting passage from the
lower opening of the closure structure through said

venting channel to said exterior opening of the venting

closure structure. |
10. The assembly as recited in claim 9, wherein said

vented cover member is provided with a structure de-
fining a laterally extending outside vent opening, con-
necting with the exterior vent opening of the venting
closure member through the area between the vented
cover member and the venting closure member.

11. The assembly as recited in claim 10, wherein said '

outside lateral vent opening has a filter material posi-
tioned therein to permit air flow through the outside

vent opening while preventing foreign material from

- entering the outside vent opening.
12. The assembly as recited in claim 9, wherein said
assembly is adapted to be used with a containing struc-
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ture having means for discharging contained liquid

therefrom within a predetermined range of discharge
rates, and the interior opening, the exterior opening and
the venting channel of the venting closure member

having cross-sectional areas sufficiently large to permit

an inflow of air equal to the discharge rate of the liquid,
without creating any substantial pressure drop of air
flowing through the outside opening, through the vent-
ing channel and through the interior opening into the
interior of the containing structure. o

13. The assembly as recited in claim 12, wherein said
cover member has a vent opening with a cross-sectional
area substantially larger than both the interior and exte-
rior opening of the venting closure member, and said
outside opening of the cover member having a filter
material therein to permit inflow of air therethrough at
a rate equal to the rate of the discharge of the liquid of
the tank, without causing substantial pressure drop of
air flowing through the filter material.
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14. The assembly as recited in claim 9, wherein said 40

lower flange is provided with two openings positioned
oppositely one another, and said upper flange has at
least one opening offset with respect to the two lower
openings. -

15. The assembly as recited in claim 14, wherein said
upper flange is provided with two upper openings,
oppositely positioned with respect to one another and
offset with respect to the two openings in the lower
flange. B

16. The assembly as recited in claim 9, wherein said
venting closure member has a third flange positioned
below the second lower flange, said third flange defin-
. ing a second venting channel section below the first
named venting channel, said third flange being pro-
vided with an opening offset from the opening in the
second lower flange.

17. The assembly as recited in claim 16, wherein said
first upper flange is provided with two oppositely posi-
tioned openings, said second flange is provided with at
least two openings offset with respect to the openings in
the first upper flange, and the third lowermost flange is
provided with at least two oppositely positioned open-
ings offset with respect to the openings in the second
flange, said openings communicating with one another
through said venting channels.

18. In a containing structure, such as a milk tank,
defining a containing chamber to contain a liquid, such

as milk, the containing structure having an opening

12

defined by a perimeter wall of a ring structure sur-
rounding the opening, and an outside cover fitting over
said opening, with said vented cover member having a
main cover portion and a perimeter portion fitting over
the ring structure of the containing structure, the im-
provement comprising a venting closure member
adapted to accomplish the three-fold functions of:
a. providing a seal between the cover member and the
ring structure, - | =
b. closing said containing structure opening from the
cover member, and | .
c. provide venting from the containing chamber
~ through said containing structure opening,
said venting closure member comprising: .
 a. a main plate portion adapted to extend across said
containing structure opening, o |
b. a first upper perimeter flange extending laterally
from said plate portion and adapted to fit over said
ring structure so as to form a seal between the
perimeter portion of the cover member -and the
ring structure, o
c. at least one lower laterally extending perimeter
flange adapted to engage the perimeter wall of the
ring structure and form with the upper flange and
the perimeter wall a circumferential venting chan-
nel, and o o
. said venting closure member being provided with a
first lower opening leading into said venting chan-
nel and adapted to communicate with the interior
of said containing structure, and a second upper
opening leading from the venting channel and
adapted to communicate to an area between said
vented cover member and said venting closure
member, said upper and lower openings being
- spaced circumferentially with respect to one an-
other, | | |
whereby the opening of the containing structure can be
closed to contain said liquid securely without undue risk
of contamination from an outside source, and there is
also provided a venting passage from the lower opening

~ through the venting channel to the upper opening.

19. The venting closure member-as recited in claim

18, wherein said lower flange is provided with two

45

lower openings positioned oppositely one another, and
said upper flange has at least one opening offset with
respect to the two lower openings. |

20. The venting closure member as recited in claim

19, wherein said upper flange is provided with two
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said venting channels.

upper openings, oppositely positioned with respect to
one another and offset with respect to the two openings
in the lower flange.

21. The venting closure member as recited in claim
18, wherein the venting closure member has a third
flange below the second lower flange, said third flange
defining a second venting channel below the first named
venting channel, said third flange being provided with

" an opening offset from the opening of the second lower

flange. | . |
22. The venting closure member as recited in claim
21, wherein said first upper flange is provided with two
oppositely positioned openings, said second flange is
provided with at least two openings offset with respect
to the openings in the first upper flange, and the third
lowermost flange is provided with at least two openings
offset with respect to the openings in the second flange,
said openings communicating with one another through

*.**;"*
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